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The Patent Office 
Concept House 
CardifFRoad 
Newport 
South Wales 
NPIO 8QQ 



Uhe undersigned, being an officer duly authorised in accordance with Section74(l) and (4) of the 

cZtT? ^"i^^* ''''' ^° -^'fi-tes on beha f of t 

Comptroller-General, hereby certify that annexed hereto is a true copy of the international 
apphcation filed on 15 April 2003 under the Patent Cooperation Treaty'at the uk 
Uffice. 1 he application was allocated the number PCT/GB2003/61606. 

tw3fT ^''a (Companies Re-registration) Rules 1982, if a company named in 

t Wrtificate and any accompanying documents has re-registered under the CompLes Act 1 980 
^.th the same name as that with which it was registered immediately before re-registration save 
Ifor the substitution as, or the inclusion as, the last part of the name of the words >iS^d 
-ompany" or their equivalents in Welsh, references to the name of the company in th^ Sate 
^d„mpanying documents shd^ 

Jccordance with the rules, the words "pubHc limited company" may be replaced by p.l.c, pic, 

Pgistration under the Companies Act does not constitute a new legal entity but merely 
bts the company to certain additional company law rules. ^ 



Signed <RaiUf 

CERTIFIED COPY OF 
PRIORITY DOCUMENT 

^ Date; January 15, 2007 
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REQUEST 



Thft iiudctsigned requests thai the present 
iittcznationaJ applioMlOTi be procBSEied 
accfxding to the Patent Cooperatten Treaty. 



— For recelv:Inj^ Office use on]/ 
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15 mil 

IfltftffiAti'unaj Filing f^fttn 



Box N«. I TTTLE OR INVEmiON 
A TRANSVERSE SUSPENSION DEVICE 



United Kin^rn^^e^ Office I 



AppllcanCa <ir awsai^s file refexenoB 

{tf eksimd} fJ2 Mrmaeriu majomunO D PW/Y804 



Pox Nd, n APPLICANT 



I j This perdon In hJro inventor 




Ai, adc^ ihiihxa<!dlh thtr 



Atlantscb Medical Devices LImltad 
Atlantech Hou$e 
Freemans Way 
Harrogate Bu$[n©ss Park 
HARROGATE, North Yorkshfre HG3 1DH 



StuiB {thfft country) of naiioftallhr 
GB 



Tbia person w applicfttit 
for tha purposes of: 



Tclephcnt No. 



Fscaiaite Ka 



Applicani'sraelstnitkjnKp. with thoQOIce 



Sizitc (th^ is* countiy) of rcsid^ce: 
GB 



SIBICB 



rpi all doiHflr|A«ci SmtCH cjiccpt 
if^ die United of America 



.9ox No. Ill 



□ the UoriQd SWv% 
of Ameftefl only 



FURTHBft AFPLrCANTCS) A WD/OR (FUKTHKR) lNVKNTOR(8) 



□ the Stelflu jficNoited ID 
fhc Snpptomofif A j Hox 



MIfeud. Sfmon 
c/o Atlantech House 
Freemans Way 
Harrogate Business Park 
HARROGATEp North YorkshiiB HG3 1DH 



Swt (»iai If, owvi*7'> of nadannlby: 
GB 



This poaon f» ^lioioi 

ftrf the pSTporos o£ 



□ nil ds»lsnniQd 



tliip porson Ia: 

I I applicant Qnly 

fy| Applicint Mid Invenior 

□ tnvcnter only (Iftfna ehcMtnx 
imutedL do natfifftsbisldw.) 



Act>1 icnnf rcRifltndon No. wicb cho Office 



StAto ^rAfirf cotmbyj of fBaidcnco; 
GB 



□ aJI (fd^gnnhxl Slatei oateept 
flio Utrilcd 5"""' ^ ' * 



3 Shitcs of AttK*fUil^ 



HI 



of Amorlai Ml)* 



nthc^lo fndicoicdin 
the SppplomCTtnl Pre 



Pg» Wb, rv AGENT OH COMMON RKPRESENTAtlVfi:; OR ADDRESS FOR CORRIfiaTONllXNCE 



The pcmoa Wi^tifiod bclpvy' f s hercb7/li!ia been ttppaintcd ta acf. on behnlf 
or Hie apphcBnt(a) Dejbre the compciant Interaationri Aotfaorides m: 



Name and (tddrona; 



I [ coramon 



WALSH. David Patrick; NEILL. Alastdir WIlBam; SHERRARD-SMITH 
Hugh; PIDGEON. Robert John; BRIERLEY, Anthony Paul; 
PRANDON, PaulLaunence; CHUGG, DavWJohn; ROBINSON. Ian 
Michael; WADDINGTON. RIchaPtJ; PARKINSON. Nefl Scott FRrTH 
Richard William; APPLETON, Ben; MOY. David: JACKSON. Nichols 
APPLEYARD LEES. 15 Ctere Road. Halifax, HX1 



rqireaeotitivc 



TDlophone No. 

+44 1422 330110 



FacsitnJIe No, 
+44 1422 330 090 



AjBEcnt's rcgistnuion No. widi die OfRe« 



Pomi 1?CT/RO/IOI Cfinw: sheet) (March 2001: reprint iRiroary 2003) 



See Notes to ihe nquBat fonft 
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ConttnindoB »r Box INo- nj FURTHER APPLICA^fr(S) ANlVOtC (FUKT^JivH) JWVBNTQRCS) 
// none ofthejhircivkig suh-baxea ia taed^ this eheef ^hvukt nof he (ncfudcef ht the retjuear. 



N^TTUp (rod address: (Fam^fyHomxs/o/Iasi^iJliyj^imnann^jh^ 

THioAif^^tFwiitiKiu^.ptfaateodB and name a/courtir^ Thcemmfry nftfpr fi^kfrtrt tne/tcafdJ tn (his 
Boxif ihtt apptteemt Ir Statsfiharh. ao9inpy)^rrMnC€ ^noStae^ifiviMifleSifJl tmhaibaJhrfin'.) 

Tucciarone, Agostino 

cfo Atlantech House 

Freemans Way 

Harrogate Business Park 

Harrogate North Yorkshrre HG3 IDH ^S>* 



I I uppHciint only 

|JC I Rpplicsnt and invcn^?^ 

□ inventor onJy (f/ihls check-iiat 



Applieamt' » reeisiratioii No. wllb (he Office 



IT 




1 qf fcaidcqQc: - - - 


piil pitA6a U appticnot 1 I ^Jl dcdgnntol |— | nil dcRicRfitDd Stalia cxozpl TTJ] 
for tlic purposes oC^ 1 > StiUiM ) ) llietinitcd States oTAnieyitifl l£J 


tho UqIM Stntcs 1 — 1 ihcSialfiniiK}{i»l£dh\ 
of Anioriefi<?nly L -1 the SuiMliiiynatittl Tjea 



Nflme and iulilFCfls: (Feaaiynamefotkswt^hyfFtyrjfjumr^iJ^ 

77w addtrexx musi t/mSudc postal coeta andimtit^ ufiinimtJ^K T%r. anm try oftha addra/r Jndictirt-dJn ihtr 
Sorts the£^teanrjl Sktht(thtHb, ctntntty) cft^lAtte^ ^noStaimifrmtfAar^. iriiitceffvidnhw.) 



Thffl porswi is; 
I I applicant only 

□ inventor only (Iffhix chsck-box 
h marked, do naffiU in hehw.} 



App1tCflni:'srfig;ifilrtLdoii No. widi the Oiirica 



Stntc (ihatis, ooHinFy) ofnattanAllty: 


(ifwi ii. country^ 


1 of rcAidcneo: 


ThiVpcTJiotn b ppplLOnnt 1 — 1 oil doifBDUcd i — i .d deptjomiq^ Smon a«wi 1 — 1 
for the puiposes o^ | I Stntca | | dtoUiiltadStftlea i>f AmencB f 1 


d)fi UtlllAd StPtca 1 1 Ub Stains IndlcaM^P 

oTAinoricA fMll3r 1 i the SuiftlcmDisbfri Bq* 



The fliA/mtf mtv McfuatfiOftaltads txndtmrnfcow^. Jhaetmnhrofrfin aMjvr fntHeareatn rMf 



TWr pcRion ia: 
I I applicant only 

|~ I QpplJcnnt and invcmriT 

□ bivenbor unXy Of this ehacMox 
It mta^edk do not ftU br AsbwJ 



AppliCBnt*ArcgUtimiot) No. W{(fa tbfi Office 



Slate f/Ao/ fjt. cmuary) of natiotifll]^: 


Stele fthet Is, counnyj 


) of raaJdencc: 


This pCTSOD is RppJIctfut 1 1 ftfi. dcM$nnlcd p-| tJi\ dcatcrailcri Stelca cauiaat 1 1 

r*r Ae fu^t%m of; J I ainto* I 1 ijic ilrftcd. atnica ot Ajrc?lcA | J 


the Unrt^d St^o:* l 1 rtuj Stoics iotbatwtio 

orAjyttritin oniy 1 1 U)o Svppiecncniil Box 



1 



<4 



Slate {thai /i, country) of nationoJity: 



This pecson in applscaist i — i 
for itio purposcA o£ l_) 



Thift pennon \n\ 
I I ppptioPDt only 

I I opplicmil m4 iTivontor 

□ inventor only (Sfif^ cfwck-hox 
Is mntkctf, do notfii m MawJ 



Appli cant'a rcgf ylTfftfoil No. with die OflicB 



Stale flttat tr, cotmtry) of rosidefice: 



all dc,il;eniiicd 
States 



□ flll dciignAicd SiAjte ^otI | — i (ho Wtv4 Stnna i — i the Smi« Indlcjihid in 



□ 

Further appUoonis andAsr (fl^rther) invcntoro am indkared cn. unodKr ccntinimtioti shecL 



Form PCXm.O/101 (contiaili^tioa sheet) (MArch 2(30} ; reprfnl Jcmimy 2003) 



See Motes to the r&fuestjorm 
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Box JSo, V DB5IGT4 AT rON OF STAfES Mark sht appflcoMe tzhacki'-bok^^siftmrat TcaU on^ tnu^/ he marked 



Tb e fol lowing desJgCflti ODS arc t u a cl i y-B t^dB under Ptulc 4^u); 
Regtonnl Pntcnt 

BB AP ATIIPO PLtant! GU OhanA, GM OmbiR. KoTiya, Lc«olbo« MW MAJ&wj, MZ Moznmbiqne, SD Sudun, 
SLSic«iaI^i»,SZ: Swaziland, ra United Republic of Tiin^^ UGUganda,»i Znirthia^ ZW Zinibubwc, and any cthcy 
State whicK is a CooccBctinB State ofifac Harare ProtoCDl and o^\iv^y(JXiWQ^ktndt^pn>icc^<morifCiiVmmdesi^ 
specify on dotted ttnc) ■ 

93 EA Ruraslaji Patmiis AM Amenio. AZ Azerbaijan. B V Bclansa. KG KytxyTsston, KZ KaziktotMi, IW Rcp&bUc of Moldova, 
RTJ Rnwlan Podcnition. TJ Taji b'stan, TM Tufkm«iii»ton . itnd af<y oriicr State wWc»i iu a Cdfttmctins StRCs of d» Eurauiaa 
Patent Coo vention and ot'rhc PCX 

OB £P Europenn Pfltant: AT Austria, BK BclRium^ BG Bulj^oria. CTl St LI Switzerland ^nii iJcchtnnaUsm, CY Cypeni^ C7- Czech 
Republic. DE aetfflany, DK Denmark. EE Bfttonin, KS Spain, FI Finland, ITH Finncc, QH United fcinBtknn, GR Croccc, 
m Iidfiftd, IT im!y^ LU LuJwnboucB. MC Mi^pco. NbNotfioriimds; PT PwnigfU, Sweden, SI Slovenia. SK StavaWa, 
TR Turkey, and any cihcr State wlilcli Is a Contracting St^tn ol^tfic Biiropcun Patent Cortventton nnd of tftc PCT 

n OA OAFl PBtcnl: BP Burkina Faso, BJ Benin, CF C«ntr;>l AfriLCfia Rcpubtic, CC Coni?o, CI Cflie dTvoiW, CM Cameroon, 
GA Gabon, GN Guinea, GQ Equatorial Quinea. GW Qmtwo-I&i&say, MX- Mai". MR Wauntivnla^ NE Niger, SN Senegal, 
TD Cbtid, TG Togo, and any otlicr State which is a mcnibcr State ofQAPl and * Cgntnctiiig s^utcof the PCT (^T Qther^nd 
ofprotEciiim or trecttmcM eftsfrcd, ^fccij^ cm dotted Hn^ • 



NalJoiul Ffltcnt {ffatfter kmd<^ ptMciion or 

Bl A£ United Arab Eminitas ■ 

00 AG Antifcua and Barbuda. IB 

181 AL Albania PB 

IB AMAiTTMSnhi IB 

IS AT Aw«rvi , . . . IB 

18 A U AuntnliB IB 

IB AZ Azerbaijan M 

90 BA Bromifi utid Bcrecgovtna , Bfi 

9d RB Barbadoa IB 

Kl BO BulfiaHa DO 

181 BR Bttttil DB 

Kl BY Balania 

SD BZ dcii2c OS 

IB OA Canada 18 

B CH ift U SwitzorTand and Liochtcvjitotn |S 

91 Civ Ctiina IB 

18 CO Colombia IS 

IB CR Coata Rica IS 

Bt CU CubA IS 

H CZ Czech licptiblic [8 

09 DE Germany 00 

IB DK Denmarlc H 

IB DMDomJnka H 

IB DZ Algeria 

IB EC Eimndor , OB 

QB ETE EakMia ■) 

DB ES Spain 

(B M Ffnlimd H 

IB GB United ICIngddcn BO 
Ad GD Grenada BB 

IB GR Goorgia OB 

OB Gil Ghana IB 



IN 

.T5 



trea/m£ni dtsMi speedy at dotted ti>v:)\ 
GM Gambia 

HR Croatia 

HU Hungaiy 

ID Indonesia 

ianicl i ....... c J . 

India 

Iceland 

Japan .......... 

KE Kenya 

KG Kyrgyzstnn 

KP DcDiocTKtic PcoplcV Republic 

af Knrca » . . . ^ • . . . . 

.KR RfipiAlic of fCoroa 

KZ Kazakhstan 

Saint LjioiB 
LK SriJLacdui 
XiR Liberia 

US Lcsatilo 

liT Lithunnia 
LU Uixftrnbourg 
LV Latvia 

MA MorDi;s:o r ^ . 

MP Republic of Motdovp 



td 1Mew ZcalGind 

[8 OrVlOnun 

H PO PhJUppioca 

IS PL Poland 

B PT Pomigal 

OB KO Romania 

GB RU Rii.^sJ.'Mi FAd^ratiiTik . 



PB S>C $cychdli3K 
Ed £(D Sudnn 
BB SE Svncdeo 
BO 5G SinB-'^porc 

■ SK S1o>vald& 

IB 8L Sierra Leone 

0 TJ Tajncistan 

PB TM Tisrkroetdntan 

IB TN Tuniaio 

DB TR Turitay 

IB TT Triniclfld ^vnd Tobafjp 



B T2 United Ricpubllc of Tanzpnia 

RD UA Uktfifrte 

|D UC UKDnda 

M us Uuhsd Statea of America . . . 



>lC MKb;;ftABnr 

jyiK The foimer YuROflla v Republic of 

Macedoana 
MNMoneotte 

IWWMfllawi 

MX Mexico 

JMZ MaBSBmbique 

NO Norway 



B UZ UzbcJostan 

B VC $Bipt Vincent nod iba OfedfidilMd 

B VN Vict Nam 

B YU Yuj^Mlovia 

B ZA Sonlh AfVitt 

IB ZM Zosibia 

B ZWZimbaliwo 



Cbeck-boxea below reserved rordeaignnting Sl&tea w]ti«b Im-yp booomp paity to die PCToJ^imuancB oftliia Ahefii: 
JQ Nl Nicarsgua P □ 

u'^\..''. n □ 



precaution nry Deif^nadftn Stnfament: In addition to the designntiotss mode altovo, tho applicant alao rnakcs under Rule 4.9(b) all 
other dc3ignatJori5 which wonld be pcnpitteH under the "PCt except any diis}i:Tuidoii(d) bdkfltcd in ifce Supplemental Boa aa hcio;? 
cxdudod from i:hc sc^pc pfthis 5<tatcnu:Tit. The appUcant declares diat ifaoac uddiCiona] dfaJgdaticOfl ate SUbjecc to c<infirmatiDn and QlBt 
any deai^nation which 15 not oonfirmod before die expiration of \ 5 montha from the priority dots is to be rsgnrdcd as withdrawn by die 
applicant at tho expiration of chat time limit, {Carfirmmion(tnclu£n^Jm)m%istrea^d^rtca%4n(^ tim^itmUJ 



Fotm PCT/RO/lOl (second jl>cct) (January 2003) 



Set! Nbatc ia fJitt reqvesi farm 
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Sbflcc. No. 



Rax No. VI PRIORITY CLAIM 


The priority of tbc fal1ow^Il^ t^arUcf flprp_licDtior(fl) U hereby chdmed: 


Fllmjf dale 
of earlier ftppJtefltiOll 


Number 
of earlier applicnilan 


Wbt«searUornpplic3ii0n Ib: 


DAlfOfiAl AppU capon: 
COWlfcry or Mtanbcr 
of WTO 


nagionat applicntian:'* 
regiofifiL Office 


intcniQtiOlial applicnUail: 
Tec4ivti]£! Q1T<cc 


item (1) 

18/4/2002 


0206667.6 








it€xn (2) 










ittim (3) 




















item (5) 











I I Further priority claixna Are indicatod in rfto Supploffvaital Bqx. 



The TTcci vins Office ia requftstcd to prcpan? nnd ti^mit m the fetcmacloftnl BurcAu ft cortilicd cnpy of flic earlier nppUcntio>n(ri) fwH/y 
CfTfiicr ffp^^hff wa/r filed wJ* the OJg^ce which for pwposeti of Ass intematfonal qppttcuf^on is $1^9 rtcelvms; OJjficv) Ideuiiricd 
above as: 

□ aHjicma g| Uan CD □ "^P) □ itcci □ »teiti(4) □ Hon (5) □ Sup5«w«ral Bwt 

♦ Whm Jfttf tuailtr tsmlicadon is an ARIPO t^pHcatioth JmAcafe at ieaat anD country pmiy » ifiiS Pmit Omvendan/br the PiCtecikm </ 
JwHiOM Prcaerrv er m Mkmber Ihe Worid TmOe Ovfrntoaffanfor wAtefc ikai ccprUtf uppUcaOon vraxfiJed (Jtule 4ja(^)}r .... 



T] 

^ RM^uctt re luc r«iii1C9i of Miriter lenrEh; nsfbrcnec to dint seardi (tTffrt earitnranarvhJm bam carrtocf wtifyor requeMttdfiom th^ 

T fntervasJional Starchmf^ Auihodty}: 

t X}^ (ilk^f^nanikfyetu^ Nombcc Conntry for /T^rw/Q^/ 



Box N©, Vn DVTERNATJONACeiCARCHinG AUTHORITY 



7 Cbirfco of iBternatlQnnl Senrchffng Aufhority M Cftynm or incrtt Inttfmuicnal SnoKiang AvthmHSBa are compefera A» carry avt tha 
g tjj$Erru^itmaf fiearch, tndhaie tfui Amiwti^ chojxn; ihe rwo-fasttr code may be if9Ct$\ 



ISA/. 



BoxNfiuVnr DECLARATIONS 



Tlic follawnig doclainttana are costnined is Boxqs Noa. VIU (i) to (v) (awark the appUcabJs 
ehedb^xet Maw arrd tat&xaa in dts rfj^hi oAimn Ac manberq/'tacff type of dndaratian): 



Number of 



□ BoxNo. Vlll ctt) 

□ BoxNo. VIU<ill) 
Q Box Nc VUl (iv> 

□ BoxNo,Vai (v) 



DcclncBtioD in ta Ihe fdefltliy of the invoinor 

Dcclnration an (d the QppVcani*s eatislanciK aa at the mtBniatkiniil£}hi|s 
daBCr to Apply fdfc and be gres ted a patent 

DocleiVtion P9 to tho app1iCBnt> entJdcm^nl, aa dt th6 hkCeniAdMial filing 
date» to cldiB ttie priority of the w^rftcr applicmtian 

Dcctamdon of invcntDrBliip (only G>r die pdfposed of (be dcAij^iadon of the 
United Swca of America) 

DecloralioQ as to iioD'^n:eJudic3»1 dbclnin>n:A or cacccptiona to lack ofiwvolty 



l^onn PCT/RO/lOt (tbiffd JtkOflt) {Jafy 2002; icprint January 2003) 



Sea Noter to iha rsqucafi}rm 
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Sheet No. 



Box Na XX ClteCK OSTj LAI401JAG£ OF FILING 



17 
4 
1 

10 



37 



This nnsmatioTial appUcsdon cmtfolnjc; 

(a) 111 pAper ronn, the ibllonring nusiber of 
iihccts : 

request (inplwdmR . 

dcdemhod ^IS«k) I 

description (egccliudmg 
se^uetica listings end/or 
i£ble5 rclnrad dicrcni) 

elauni 

flbstxnct 

fiub-tot&l Biiinlker of shecta 

sequence lifcLu^^ 

tables reUited thftcto 

(for both, ocfuai mtinheraf 
xftctsft If fUAd tjf p^^jer farm. 
whether or not oho fikcf fn 
conptrtrr reaeiable jbrrtt,' 
jtEB (cj hcic^) 

TatAl humber of .iheets 

(b) □ «nly In cflmirnter rendable form 

(Section S01<a)a)> 

(if) □ tDbka related tJicTcij? 

(c) O AhD In compntcr rcadiiUle farm 

(Section 5Cif(4i)(M)) 
<0 Q sequence Jiattug? 
Cti) O tables related Thereto 

Typ* Bjirf nixmber of cnniers f diskette, 
CD-RDM, CD-R or oIJict) on vwch Rrc' 
contnincxl llic 

Q soqjucnco listiTigii: j . < i . . , , 

O tablefl rfildMsd ttktiXX&i 



37 



This intcnrnlionnJ cppliwtaon h aceompnwied hy tho ibllowJng 
ifcni(R) fmark fhe appffCPth dreck-lfoaej bdlow ami indicate in 
right coiwnn ihc ntmh^ eacA U^m^i 
1 . m Dee ca1cula<ioa phccc 
^ Q QHRinftl depftffitc power of oltomey 
onRmal E^niCfll powcrof lutomey 

copy of general power of itnonii^; reference ntRnbcrp 
ira4ty: * 

HtBtBmBat explAinin3 lack of sigA&iure 

priorfnr documcn((s) idcnHltc4 m fiox No. Vl rs 

iteni(a>: 

ttttEULfltlon of if ttmmtiu nnl applicnlion into 



<if items 



3. P 

4. □ 



□ 
□ 



7.P 



8. □ dfipnniis indicetions coticernincc deposited ttkrooiBAtiwnt 

or othw biological mnterlill 

9. P «ct|ucnce listings In compoter fttdftblo torni 
(fn^tcaui type tmd number of carriers) 

O copy flubmitf^i 6pT d>cpiTrpo«6sof intcrnBtionalflmrchnQdw 
lljjtc 1 only (ttnd nnifl5 part of thn international, applicaticft) : 



(i) 



(addidonal copiEx io be incRcolc4 

If cans 90^ anifar $00}^ tn eohww) 



ad^tftJoofll copScs inclu^infi, whw itppiioi&tilc, ilvs £opy for the 
porpojicA of interaattonnl scprch under Rule 1 3Asr : 

(iii) □ logethor wtth relevant statement os to the identity oftibe copy or 
ooples with tbo acquoncc UfithiRn nientloflcd in X^ft column ; 

1 0. n tobloa in computEr rcndAble Conn related to Bcqn«acc li^liJiip 
^dicare type and numher ofmriera) 

<i) Q copy jiubmltced ftx tbe puqjoflca of international »can2h under 
SficiioQ S02(b-i78a/fr) only (luid not an p«it Of ch& [otcnmrianal 
Dpp]icfvt3Wi) : 

(II) O ^nfyw^f9r»cfrtsck-J>Gai(bf(t^ 

add!iti<iTiii1 ecptes inchiding, where opplicnble^ tIip copy for tiie 
piirpoBCR of inlcmationnl soar di undcx ScctibA S02{b^/fuaw) 

(ni^ □ topctKcc wiib relevant statcjnoit bb to the identity of t^c copy or 
copies with the tables nentloticd in loft ootupin : 

M. □ oil-ux{rpcciS>h ! 
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A TRANSVERSE SUSPENSION DEVICE 



The present invention relates to a transverse suspension 
devicer in. particular, but not exclusively, a transverse 
suspension screw for anterior cruciate ligament (ACL) 
fixation in the femoral tunnel . 



Transverse seciuringr devices are being increasingly used 
for S9cure fixation of ACL xeplacement grafts in the 
femoral tunnel during ACL reconstruction surgery. One 
such device known as the bone mulch ^ screw is available 
from Arthrotek*^. 



The bone mulch screw has a hollow body section with an 
15 opening at either end thereof. The tip of the screw is 
stepped having a sharp narrow iesiding 3ectiQn followed by 
a slightly wider trailing section. The trailing end of 
the tip is joined to the body section on one side of the 
said body section only, leaving a gap at the leading end 
20 of the body section so that bone mulch material can be 
forced therethrough and into the femoral tunnel after 
fixation. A suture passing loop must be located over the 
end of the partially inserted tip in the femoral tunnel 
and it is for this reason that the tip ia stepped so that 
25 the leading end ia as narrow as possible to maximise 
efficiency in the difficult step of locating a suture loop 
over the leading end of the bone mulch tip when it first 
protrudes into the femoral tuDjmel, Once the suture loop 
is in position^ the bone mulch screw may be advanced 
10 further so that the stepped tip bores through the medial 
wall of the femoral tunnel until the thicker section of 
the tip fully extends transversely across the tunnel . The 
graft may then be pulled into the tunnel by passing it 
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over the transverse pin after attaching it to one end of 
the looped suture and pulling the Other end. 
Unfortunately, because the graft must be pulled ovex the 
pin at the blind end of the femoral tunnel it is necessary 
5 to ream out bone from inside the femoral tunnel so as to 
create sufficient space for the graft to be pulled over 
the pin without becoming caught between the end of the 
femoral tunnel and the pin. By reaming out bone from the 
end of the femoral tunnel, the compression of the graft 

10 against the tunnel wall is decreased lengthening the 
process of healing and fixation. Furthermore, the looping 
of the suture ia not a straightforward step and requires 
ah aithcoscopic view via the tibial tunnel and may also 
require several attempts before tho loop is successfully 

15 located over the leading end of the tip» 

Alternatives to such transverse suspension pins include 
interference cross pins which interfere against a bone 
block in bone-patella tendon-bone graft fixation. A 
2Q suitable device for such procedures ia the BiLok screw. 
However, such techniques are not appropriate for pure 
tendOA grafts such as the <loubi©-iooped s«rnitendinosus and 
gracilis (DLSTG) haitiatring graft which is one of the 
strongest and stiffest grafts available and does not 
25 suffer from a number of corflplications associated with the 
bone-patella tendon-bone graft. 

According to a first aspect of the present invention there 
is provided a transverse suspension device for ACL graft 
30 fixation in a femoral bone tunnel comprising a body 
section and a smooth head section forming the leading end 
of the device^ the body and smooth head sections each 
being cannulated along the entire lengths thereof; the 
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head section con^xislng a recess engaging section 
extending proximally from the distal ^nd thereof and 
operabie to engage with a recess formed in the bone 
tunnel, and a graft loop support section between the 
receas engaging section and the body section adapted to 
stably support the graft loop thereover. 



10 



By the term stably support, is meant that the portion of 

the graft loop located over the loop support section, is 

prevented from movement along the longitudinal axis of a 

femoral or other bone tunnel in which the device is 
located transverse thereto. 



i5 



20 



25 



30 



Preferably, the body section has a wider cross-section 
than the graft loop Support section to provide an abutment 
surface at the proximal end of the graft loop support 
section. Preferably, Che abutment surface provides a 
graft abutinent in use, to urge the graft loop into contact 
with the opposite wall of a bone tunnel. 

Advantageously, in use, the said abutment surface urges 
the graft loop onto the opposite wall of the femoral 
tunnel and thus the bone and the fjraft loop en.courag.i>d 
to graft to each other. 

Therefore, according to a second aspect of the present 
invention there is provided a transverse suspension device 
for ACL graft filiation in a femoral bone tunnel comprising 
a body section and a smooth head section forming the | 
leading end of the device, the body and smooth head 
sections each being cannulated along the entire lengths I 
thereof; the head section comprising a recess engaging 
section extending proximally from the distal end thereof 
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and. operable to engagia with a recess formed in the bone 
tunnel, and an abutment surface located between the body 
section and the recess engaging section adapted to argd 
the graft against the opposite wall of the bone tunnel in 
3 use . 

Preferably in relation to the second aapect of the present 
invention the tsransverse suspension device comprises a 
graft loop support section which is, preferably, adapted 
10 to stably support the graft loop thereover. Preferably, 
the graft loop support section is located between the 
recess engaging section and the body section- 

Preferably;, the graft loop support section is of constant, 
15 preferably, circular^ cross section- Typically^ the head 
section is located on the same longitudinal axis as the 
body section - 

Preferably, at least a part of the recess engaging section 
20 tapers outwardly from the leading end thereof. 
Preferably, the recess engaging section comprises a 
rounded nose section at the leading end thereof which, 
preferablyr terminates the tapered section at the leading 
end of the device. Preferably, at least the major part of 
25 the recess engaging section is f rustoconical . 

Preferably, the device is cannulated along the entire 
length thereof. Preferably, the head section extends 
distally from the distal end of the body section. 



30 



Preferably, the body section is suitably adapted for 
secure fixationr in use, in a tunnel transverse to the 
femoral tunnel, preferably, by interference with the 
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tunnel wall. For Instance, the body section may comprise 
a series of external protrusions auch ribs extending 
along the body 3ection but tapering outwardly towards the 
trailing end to prevent the head of the device coming out 
of the femoral tunnel. Preferably^ however, the body 
section is externally threaded so that the device may be 
conveniently screwed, into position.- - . . - 



10 



15 



20 



25 



30 



Preferably, the body section protrusions or threads 
provide a larger dimension for the body section between 
smaller dimension areas and, preferably, at least the 
larger dimension cross-section is wider than the dimension 
of the graft loop support aectionr more preferably, the 
smaller dimension crosa-gectlon areas of the body section 
are alao wider than the graft loop support section. 

As mentioned above, preferably, at least a part of the 
smooth head tapera outwardly from the leading end thereof 
to form a tapered section of the head. The amooth head 
may also include a non-tapered section between the tapered 
section and the body section previously described as the 
graft loop support section. Preferably^ the widest 

diemieter of the smooth head is leas than the outer 
diameter of the body section. Preferably, the body section 
itself is not tapered but has a substantially uniform 
overall diameter along the length thereof subject to 
thread undulations or protrusions on the exterior surface 
thereof- The cannulated interior of the device m.ay be 
wider at its trailing end to accommodate a suitable 
fixation device to assi;st location of th© device in 
position. 
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Advantageously, by haviag tl>« toody a,nd head section, 
cannulated, the device may be advanced along a guide wire 
and located under the . loop of a graft pre-positioned in 
the femoral tunnel. An additional advantage is provided 

5 by the tapered head section which increasingly compresses 
the graft as it advances thereunder during fixation. A 
threaded or ribbed body section may still further compress 
the graft forwards and outwards when, the smooth head is 
short enough to completely advance beneath the first loop 

10 so that then the body section iinpinges on the graft 
directly. Hovfover, cranpression is chiefly effected by an 
abutment surface at the distal end of the body section. 
Preferably, the abutment surface is in the form of a 
flange, which is, preferably, annular. Graft compression 

15 advantageously contributes to graft incorporation by 
asaisting tunnel wall bonding of the graft. The abutment 
surface may be a flange. 

Therefore, according to a third aspect of the present 
20 invention there ia provided a method of ACL graft ligament 
fixation comprising the steps of:- 

forming a femoral tunnel for graft fixation therein,- 

25 forming a transverse tunnel for intersecting the femoral 
tunnel ; 

locating a graft loop in the femoral tunnel in such a 
manner that the open face of the loop faces the 
30 intersection of the transverse tunnel, 

passing at least a part of the head section of a 
transverse suspension device according to the first or 
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second aspect of the present invention through the graft 
loop via the transverse tunnel. 

By passing the smooth head of the device through the graft 
loop, the graft is progressively compressed outwardly 
against the femoral tunnel walla before being stably 
located therein via the- graft loop sQpport section. " 

Preferably, after location of the graft loop in the 
femoral tunnel, a guide wire is advanced thereunder from 
the transverse tunnel using a suitable viewing device such 
as an arthroacope. The suspension device may then be 
passed along the guide wire, 

15 Preferably, a dilation device is passed along the guide 
Mire prior to the auspeneion device to dilate the loop in 
the graft after the guide wire is advanced thereunder, 
and, preferably, the dilation device is forced into the 
opposite wall of the femoral tunnel to create a recess 

20 therein. 



The dilation device may then be removed and the suspension 
device may then be passed along the guide wire. 

25 Preferably, the suspension device is advanced under the 
graft loop. Preferably, the recess engaging section is 
advanced into the recess in the opposite wall of the 
femoral tunnel and, preferably, the body section is 
advanced into the femoral tunnel. Preferably, the 

JO abutment surface of the body section urges the graft loop 
onto the opposite wall of the femoral tunnel. 
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' Advantageousl/r the insertion of the dilation device opens 

! the graft loop allowing the suspension device to pass 

j freely thereunder. 

j 

5 ^Advantageously, the smooth surface of the head section 
j prevents damage to i:he graft during its fixation and the 

method of locating the head section under the loop avoids 
the need for complex suture loop passing and looping 
eteps- Furthermore, because the head section compresses 
10 the graft loop directly against the walls of the femoral 
tunnel in a single step, damage to the graft is minimised. 

Preferably/ the head of the device Is advanced as far as 
j the opposite wall of the Several tunnel- The head may 

! 15 also be advanced into the opposite tunnel wall a short 

: distance to provide more secure fixation.^ if required. 

However, as the cannulation extends through the head 
section the leading tip of the head section does not 
20 typically terminate in a sharp point but is typically 
rounded into a convert tip with a centrally disposed 

I cannular hole. 

I 

Preferably^ the diameter of the cannular hole at the tip 
25 of the device is in the range 0.1-3mm, more preferably 
I 0,5^1.5mm^ most preferably 0 . 8-1 . Ziomm. 

Preferably, the diameter of the cannular hole at the 
I trailing end of the device i3 between 0.1-15*0inm, more 

' 30 preferably l-lOmm, moat preferably 2-Binm- 
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Preferably, the length of the head section is between 1^ 
25mm, more preferably between 2-20inin, most preferably 
between 5-lSxnm. 



Preferably, the length of the body section is between 5~ 
50mm, more preferably between 10-40inm, n>oat pxeferably 



between 20-30nmtt, 



Preferably, the raaximum width of the head section ia 
10 between l-lSmm, more preferably between 2-8mm, most 
preferably, between 3-8itim. An especially preferred width 
is 5-7inxn. 



15 



20 



25 



Preferably, the width of the body section excluding any 
protrusions ia between 2-15mm, more preferably, between 3- 
12ram, most preferably 5-12mm- 

Preferably, the minimum width of the graft loop support 
section of the head section, is between 0.5-lOmm, more 
preferably, between jnost preferably^ between Z-Snuu.- 

Preferably, the trailing end of the device is adapted to 
receive a 3uita.ble tool for use during fixation of the 
device • The tool is preferably suitable to locate the 
device in the transverse tunnel via a push fit or screw 
fit mechanism. 



An embodiment of the invention will now be described by 
way of example only and with reference to the accompanying 
30 drawli3.gs in wbich; 
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Figure 1 is a perspective view of a tranavars^ suapension 
device in accordance with the present invention; 
Figure 2 is a trailing end view oi: the tran&verse 
suspension device of figure 1; 
3 Figure 3 is a sectional view through the transverse 
suspension device of figure 1; 

Figure 4 is a partial view of the right knee joiat showing 
the femoral and tibial tunnels prepared for ACL 
re cons t r u ct i on ; 

10 Figuj:© 5 ia a partial view of the right knee joint 
Illustrating the use of an A-Tech guides- 
Figure 6 is the view of figure 4 showing the drilling of 
th<s transverse tunnel; 

Figure 7 is a view of figure 4 showing the guide wire and 
15 tap in position; 

Figure 8 is a view of figure 4 showing the gxa^t toeing 
pulled into position; 

Figure 9 ia a cross sectional view of a dilation device; 
Figure 10 is a cross sectional view of the femoral tunnel 
20 prior to location of the suspension device; 

Figure 11 is a cross sectional view of the femoral tunnel 
with the suspension device in place; and 

Figure 12 is a view of figure 4 showing the transverse 
suspension device stably securing the graft loop in the 
25 femoral tunnel- 



Referring to figures 1, 2 and 3, a transverse suspension 
device 2 has a tubular body section 4 and a co-axial head 
section 6 joined to and protruding from the leading end 9 
30 of the body section 4* The transverse suspension device 2 
is cannulated along the length of the a.>;i3 thereof so that 
it may be passed along a guide wire in use. The body 
section 4 is externally screw threade<d along its entire 
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length and the head section 6 includes a trailing part 10 
coaxial with the body section 4 but of a narrower outer 
diameter and a f rustoconicai no3e section 12 extending 
from the leading end of the trailing part 10 and having 
the narrower end fojcming the leading end of the nose 
section* The tip of the nose section ia rounded in a 
convex, manner and includes the - exit - port -14- of the- 
cannulated hole of the device at its centre. 



10 The hollow interior of the device extends from the 
trailing end in the form of a central tubular recess which 
is stepped into a radially narrower Jceyhole section 20, 
midway along the length of the body section, which extends 
forwardly through the remainder of the body section as far 
15 as the leading end thereof. The keyholes section 2 0 
includes three radially inwardly directed longitudinally 
extending vanea 22, 24 and 26. The vanes are equally 
circumferentially spaced apart around the interior wall of 
the tube but have their trailing ends slightly axially 
20 recessed with respect to the beginning of the keyhole 
section. Each vane has a leading face which is arcuate in 
end section and a trailing face which i^ substantially 
flat in end section and extends radially away from the 
longitudinally extending apex of the vane back to the 
25 internal circumferential wall of the hollow keyhole 
section. Thusr each vane foritis a radially inwardly 
directed ridge which ridge extends longitudinally along 
the length of the keyhole section and provides the means 
for a suitable co-engaging tool to engage therewith for 
30 screwing the device into position during surgery. 

Referring to figure 4, a partia.1 view of the right knee 
joint 30 includes a tibia section 32 and a femur section 
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34 articulating therewith, in the usual manner. In the 
illustration shown, the posterior cruciate ligiajjient 3 6 i3 
shown extending between the tlbi^k and the femur but the 
anterior cruciate ligament is nulssing. A tibial tunnel 38 
5 of. standard construction extends between the anterior 
surface of the tibia and the tibial plateau. A femoral 
tunnel 4 0 extends from the intercondylar notch towards the 
lateral femoral aspect and includaa a passing pin tunnel 
42 which extends from the proximal end 44 of the femoral 
10 tunnel to exit at the lateral femoral aspect of the femur 
46. The jnothod of preparation of the tibial and femoral 
tunnels are in accordance with standard techniques known 
in the art. 

15 Referring to figure 5, a transverse femoral guide 48 of 
known construction includQS a femoral locator 50 
comprising an elongate straight rod 52 with a femoral 
locator head 54 located at tDe proximal end thereof and 
which ia sized to fit within the femoral socket 40. The 

20 straight rod section 52 is designed to extend from an 
anchor section 56, through the tibial tunnel and 
intercondylar notch. An arcuate guide arm 58 of standard 
construction extends from the lateral aide of the anchor 
56 in an arcuate manner and includes an adjustable sleeve 

25 sectioa 50 for multiple position fixation with respect 
thereto. The head 62 of the guide arm sleeve 60 
accottttnodates a cannulated guide wire bullet 64 which 
extends therethrough. The positioning of the head of the 
sleeve 62 ia such that it extends parallel with the 

30 femoral locator head 54 and the cannulatad bullet extends 
through an appropriately sized perpendicular aperture in 
the head of the guide arm sleeve 62 so that it may be 
advanced towards the hsad of the femoral locator. In use. 
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a small lateral incision is made or, the 3urfac<s of the 
knee joint to remove any soft tissue so that Chs 
cannulated bullet n^y be advanced until it firmly locates, 
on the lateral epicondyle. The length of the transverse 
tunnel to be drilled can be dfetexmined from the 
measurements on the transverse bullet according to known 
techniqtuea-:- The 2 /4nin- guide wire" inay then bV drilled" 
through the fenmr until it touches the femoral locator. 
Thereafter, the guide 48 may be removed together with the 
femoral locator leaving the guide wire 66 in position. 
The guide wire 66 is then advanced to penetrate bone on 
the oppoaite «all of the feiooral turm^l fey approximately 
Icm. 

15 Referring to figure 6, the guide «lre 66 is shown as it i^ 
being advanced towards the opposite wall of the femoral 
tunnel. Thereafter, It may be over drilled with an 8imn 
camiulated drill fig to create the transverse tunnel 70 
which interaecta with the femoral tumiel 40, An 
arthroscope {not shown) may be inserted into the femoral 
tunnel via the ijitercondylar notch to assess penetration 
of the drill 68 into the femoral socket, as the drill 
should not penetrate the opposite wall of th« femoral 
socket. At this point in the procedure, the 2.4mm guide 
25 wire pin 66 may be removed and replaced with a thinner Imm 
guide Wire of the transversa screw. Thereafter, the 
cannulated drill 68 may be removed. 

Referring to figure 7, a cannulated tap 72 is shewn being , 
30 advanced along the tranaverae tunnel 70 50 as to pre- I 
thread the tunnel in preparation for receiving the 1 
transverse suspension device screw. After tcipping of the 
transverse tunnel 70 is complete, the tap 72 may be 



20 
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removed leaving the guide wire in position- The guide 
wire is then retracted away from the medial wall of th© 
femoral tunnel to provide a gap which is sufficient to 
allow insertion of the graft into the femoral tunnel - 

5 

Ref(&rring to figure 8, a graft loop 14 is shown located In 
position in the fejnoral tunnel 40. The graft includes 
sutures 7 6 threaded therethrough and tied at the proximal 
end to the end of a pasaing pin 78. In practice, the 
10 passing pin is advanced through the tibial tunnel, 
intracondylar notch and femoral tunnel a.nd passed out 
through the passing pin tunnel 42 to appear at the lateral 
femoral aspect ► The 3uture$ may then be pulled to locate 
the loop of the graft in the correct position in the 
15 femoral tunnel. Care should be taken, so that the face of 
the loop faces the intersection with the transverse tunnel 
70. The screw guide wire extending down the transverse 
tunnel 70 may then be located under the loop using an 
arthoscope 80 via the same transverse tunnel 70, The 
20 arthoscope 80 and guide wire may be advanced together 
under the loop and once successively located the 
arthoscope may be retracted and removed taking care to 
retain the guide wire in position. 



25 Referring to figure ^, a dilation device 100 is shown 
having a tubular shaft 102^ a handle section 104 and a 
nose section 108. The no&e section 109 is f rustoconical 
in shape, and has a rounded leading end 110. The 
f rustoconical section extends distally from a shoulder 

30 section 10 6 at the trailing end thereof, the said shoulder 
section extending proximally with a constant cross-section 
as far as the shaft 102 ^ co-axlal therewith but of a 
slightly larger cross-section than the shoulder. The 
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15 



20 



25 



30 



dilation device 100 is cannulated 112 along the entire 
length thereof 50 as to be passed alcng the guide wiro 
such that it dilates the gxaft loop 14 =3 it paaaes 
transversely through the bone tunnel. The dilation device 
100, is advanced along the guide wire with sufficient 
force to cire^ite a recess in the opposite wall of the 
femoral tunn^,!" in whicS the frustoconical' noVe "section 12 
of the suspension device 2 may be accommodeted. 
Accordingly, the dilation device is suitaJbly dimensioned 
to be cwnpllmentary to the suspension device in this 
respect. The dilation device 100 is then retracted 
leaving the graft loop 74 sufficiently dilated such that 
the suspension device 2 can be advanced therethrough. When 
retracting the dilation device 100, care is taken to 
retain the guide wire in position. 

Referring to figure 10, , the cannulated acrew is shown 
located over the guide wire and advancing towards the 
dilated graft loop 74 

Referring to figure 11, the suspension device 2 is shown 
fully advanced into the femoral tunnel with its 
frustoconical nose section 12 embedded in the roceaa 13 
formed in the opposite wall of the femoral tuxmel. The 
body aection 4 being of a wider diameter than the trailing 
part of the head section 6. provides an annular abutment 
for the graft loop residing on the trailing part 10 and as 
the suspension device advances the annular abutment urges 
the graft loop against the opposite wall of the bone 
tunnel thu3 encouraging the graft and the bone to graft to 
each other. 
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Thereafter r the guide wire may be removed- The final 
position of the cannulatad transverse suspension device 
screw is shown in figure 12 with the outer wall of the 
head of the screw and the leading end of the body sectiop 
5 urging the graft into contact with the walls of the 
femora.1 tunnel. The trailing ends of the graft 92^ 84, 66^ 
88 may be fixed to the tibia in accoxdance with the 
surgeons preference and in accordance with techniques 
known in the art- 

A 3uita.ble type of graft for use with the present 
invention is a double-looped aemitendinosus and gracilis 
(DLSTG) hamstring graft which raay be prepared in 
acGOJcdance with techniques known in the art. 

15 

A suitable material for the screw would be a combination 
of ceramic and polymer materials . A suitable ceramic 
component could be tri-calcium phosphate or ceramic 
hydroxyapetite. However/ any suitable bip ceramic may be 
20 used^ The polymer component may incorporate poly lactic 
acid to provide good biocompatibility. 

The reader' s attention is directed to all pApora and. 
documents which are filed concurrently with or previous to 
25 this specification in connection with this application and 
which are open to public inspection with this 
specification^ and the contents of all such papers and 
doauinents are incorporated herein by reference. 

30 All of the features disclosed in this specification 
{including any accompanying claJjms, abstract and 
drawings), and/or all of the steps of any method or 
process so disclosed, may be combined in any combination. 
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except combinat-ions where at leaat some of such features 
and/or steps are mutually exclusive* 

Each feature disclosed xn thia specification (including 
any accompaayin.g claims, abstract and drawings), may be 
replaced by alternative features serving the same, 

equivalent- or similar purposey unless expressly- stated 

otherwise. Thus, unless expressly stated otherwise, each 
feature disclosed is one example only of a generic series 
of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment (s) . The invention extends to any 
novel one, or any novel combination, of the features 
15 disclosed in this specification (including any 
accom.panylng claims^ abstract and drawings), or to any 
novel one, or any novel combination, of the steps of any 
method or process so disclosed.. 
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CLAIMS 



1. 



A transverse suspension device for ACL graft fixation 




10 



15 



20 



25 



in a femoral bone tunnel comprising a body section and 
a smooth head section forming the leading end of the 
device, the body and smooth head sections each being 
cannulated along the entire lengths thereof; the head 
section comprising Q recesa engaging section exten.ding 
proximally from the distal end thereof and operable to 
engage with a reoess formed in the bone tunnel r and a 
graft loop support section between the recess engaging 
section and the body section adapted to stably aupport 
the graft loop thereover. 

2- A transvej^se suspension device for ACJ. graft fixation 
in a femojral bone tunnel comprising a body section and 
a smooth head section forming the leading end of the 
device r the body and smooth head sections each being 
cannulated along the entire lengths thereof; the head 
section comprising a recess engaging section extending 
proxiraally from the distal end thereof and operable to 
engage with a recess formed in the bone tunnel, and an 
abutment surface located between the body section and 
the recess engaging section adapted to urge the graft 
against the opposite wall of the bone tunnel, in use. 

3. A device as claimed in claim 1, which cctftiprisea an 
abutment surface located between the body section and 
the recess engaging section adapted to urge the graft 
against the opposite wall of the bone tunnel, in use. 

4- A device as claimed in claim 2, which comprises a 
graft loop support section between the recess engaging 
section and the body section adapted to stably support 
the graft loop thereover. 
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A device as claimed in any preceding claim, wherein 
the device is cannulated along the entire length 



thereof 
6. A 



30 



device as claimed in any preceding clao^, wherein 

S the h^ad section extends fcrwardly from the leading 
end of the body section. 

7-. A- -device aa claimed in any preceding claim, wherein 

the body section is suitably adapted for secure 

fixation, in use, in. a tunnel transverse to the 
10 femoral tunnel. 

8. A device aa claimed in any preceding claim, wherein at 
least a part of the smooth head tapers outwardly from 
the leading end thereof to form a tapered section of 
the head. 

.5 9. A device a.3 claimed in any of claims 1-8, wherein the 
graft loop support section is of constant cross- 
section. 

10. A transverse suspension device for ACI. graft fixation 
in a femoral bone tunnel comprising a body aection and 
0 a smooth head section forming the leading end of the 

device, the body and smooth head sections each being 
cannulated along the entire lengths thereof; the head 
section comprising a recess engaging section extending 
proximally from the distal end thereof and operable to 
engage with a recess formed in the bone tunnel, and a 
non tapered graft loop support section between the 
recess engaging section and the body section adapted 
to stably support the graft loop thereover. 
11. A transverse suspension device for ACL graft fixation 
in a femoral bone tunnel comprising a body section and 
a smooth head section forming the leading end of the 
device, the body and smooth head sections each being 
cannulated along the entire length thereof; the head 
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10 



20 



12. 



15 14 



section comprising a recess engaging section extending 
proximally from the distal end thereof and operable to 
engage with a recess fonriGd in the bone tunnel, and a 
flange located between the body section and this recess 
engaging section to urge the graft againgt the 
opposite wall of the> bone tunnel, in use. 
A device aa claimed in claim IQ^ which comprises a 
flange located between the body section and the receas 
engaging section adapted to urge the graft against the 
opposite wall of the bone tunnel in use. 
13. A device aa claiined in claim 11, which comprises a non 
tapered graft loop support section between the recess 
engaging section and the body section adapted to 
stably support th© graft loop thereover 
A device as claimed in any preceding claim^ wherein 
the flange includes an annular abutment surface on the 
distal face thereof to engage with the graft loop and 
urge it towards the opposite wall of the bone tunnel^ 
in use- 

15. A method of ACJ4 graft ligament fixation comprising the 
steps of:- 



forming a femoral tunnel for graft fixation therein; 

25 forming a transverse tunnel for intersecting the 

femoral tunnel; 



30 



locating a graft loop in the femoral tunnel in. such a 
manner that the open face of the loop faces the 
intersection of the transverse tunnel. 



passing at least a part of the head, section of a 
transverse suspension device according any preceding 
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1 Claim through the graft loop via th^ ^ 

; tunnel. ^ tranavers. 



on 



10 



15 



16. A „.th=^ according ... clal„ 15, »ft,«i„ .Jte. Ucati™ 
Of the loop in ^ ^^^^^ 

u»:Lng a suitabls vi=»±.„ device ,„eh 

arthroscope , 

17. A method according to claim 16, wh.rein the .u.pension 
device i. passed along the guide wire after the guide 
wire i3 advanced under the gtatt loop. 

18. A method according to any of claims 15~17, wherein the 
head Of the device is advanced aa far aa the opposite 
wall of the femoral tunnel. 

19. A method according to any of claims 15-17, wherein the 
head of the device la advanced as far as a distal head 
of a receas forinad In the opposite «all of the femoral 
tunnel . 



20 
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h transverse suapension device (2) for ACL gra,l:t fixation 
xn a femoi:al tunnel (40) compriging a body section (4) and 
a smooth head, section (6) forming the leading et^d of the 
dev^ice {2)^ th^ body and smooth head sections (4^6) each 
being cannulated along the entire lengths thereof; the 
head section (5) comprising a recess engaging section (12) 
extending proximally from the distal end thereof and. 
operable to engage with a recess (13) formed in the bone 
tunnel (40)^ and a graft loop support section (10) between 
the recess engaging si&ction (12) and the body section (4) 
adapted to stably support the graft loop (74) thoreover. 



[Figure 1] 
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